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ABSTRACT 
 
This study focuses on the climate change impact on food security with a focus on the 
agricultural sector and the food production system in Egypt. And, it examines how 
consistently can policies manage to reduce climate change effects on Egypt’s food se-
curity through qualitative research conducted through in depth interviews with experts 
in the field. Egypt is one of the most vulnerable regions in the world to climate change 
risks. The agricultural sector is one of the affected sectors; this sector is very critical 
for Egypt’s national and food security since it shapes 17% of its GDP, 40% of its labor 
force, and 60% of its food production. Therefore, this study examines the current agri-
cultural system and its vulnerabilities to climate change. Moreover, it discusses how 
policies can manage to adapt to reduce climate change effects on Egypt’s food security 
and how can environmental and social concerns be integrated into environmental pol-
icies, to ensure sustainability. The study found that the current policies are not effective 
because of the absence of a relevant legal framework, lack of cooperation among stake-
holders, and the low awareness levels. Therefore, it is recommended to develop a com-
prehensive legal framework, which would support the government to increase the co-
operation among diverse stakeholders. In addition, it is suggested that the Egyptian 
government builds its cooperation with non-governmental organizations to raise 
awareness to the effect of climate change on resources and train stakeholders on how 
to use new technologies.   
 
 
 
3 
Acknowledgments 
 
I am deeply grateful to God and to the beloved people in my life, those whose 
existence makes my life meaningful. I also owe gratitude to parents, sisters, brother, 
friends, and coworkers. I would like also to thank my supportive friends, Assya, Ibra-
him, Amira Gamal Eldin, and Ahmed Elkoeudi, who continuously supported me during 
my study. And, I could not forget to thank the people who participated in my research, 
especially the World Food Program (WFP) team for their time and attention to my work. 
Last but not least, I would like to give a special thanks to my supervisor, Professor 
Shahjahan Bhuiyan, for his continuous support and motivation. I really learnt a lot from 
him. I am also grateful to my readers, Dr. Laila El Baradei and Dr. Hamid Ali, for their 
support and contribution to improve the quality of the work.  
4 
Dedication 
 
“I dedicate this thesis to all vulnerable insecure communities; I wish the world finds 
practical solutions to the current and prospective hunger risks facing the world.” 
5 
TABLE OF CONTENTS 
 
ACKNOWLEDGMENTS .................................................................................................................... 3 
DEDICATION ...................................................................................................................................... 4 
LIST OF FIGURES .............................................................................................................................. 6 
LIST OF TABLES ................................................................................................................................ 7 
LIST OF ABBREVIATIONS .............................................................................................................. 8 
CHAPTER 1: INTRODUCTION ....................................................................................................... 9 
1.1 BACKGROUND: CURRENT CLIMATE, TRENDS, AND SOCIOECONOMIC CONDITIONS
 .......................................................................................................................................................................... 10 
1.1.1 Geography .......................................................................................................................................... 10 
1.1.2 Climate ................................................................................................................................................. 11 
1.1.3 Observed and Projected Climate Trends .......................................................................... 11 
1.1.4 Socioeconomic Conditions ......................................................................................................... 12 
1.2 RESEARCH GAP AND RESEARCH QUESTIONS ........................................................................ 15 
CHAPTER 2: LITERATURE REVIEW ......................................................................................... 16 
2.1 OVERVIEW ............................................................................................................................................ 16 
2.2 CLIMATE CHANGE IMPACT ON DEVELOPING COUNTRIES ............................................... 17 
2.3 ADAPTATION POLICIES ...................................................................................................................... 19 
2.4 AFRICAN COUNTRIES EXPERIENCES ......................................................................................... 20 
2.5 THE CASE OF EGYPT ........................................................................................................................ 22 
CHAPTER 3: CONCEPTUAL FRAMEWORK ............................................................................. 25 
3.1 FOOD SYSTEM AND FOOD SECURITY ......................................................................................... 25 
3.2 CLIMATE AND CLIMATE CHANGE .............................................................................................. 26 
3.3 FOOD SECURITY AND CLIMATE CHANGE ................................................................................ 27 
CHAPTER 4: RESEARCH METHODOLOGY .............................................................................. 31 
4.1 DATA DESIGN AND COLLECTION ................................................................................................ 31 
4.2 SELECTION OF RESPONDENTS AND DATA ANALYSIS .......................................................... 32 
CHAPTER 5: DATA PRESENTATION AND ANALYSIS .......................................................... 34 
5.2 LEGAL FRAMEWORK ....................................................................................................................... 37 
5.3 INSTITUTIONAL FRAMEWORK ...................................................................................................... 41 
5.4 CROP PRODUCTION .......................................................................................................................... 44 
5.5 WATER MANAGEMENT AND IRRIGATION ................................................................................ 49 
5.6 TECHNOLOGICAL ADVANCEMENTS AND GLOBAL FOOD SECURITY ............................ 53 
CHAPTER 6: CONCLUSIONS AND RECOMMENDATIONS ................................................... 56 
6.1 CONCLUSIONS....................................................................................................................................... 56 
6.2 RECOMMENDATIONS .......................................................................................................................... 57 
6.2.1 Primary actions ................................................................................................................................. 57 
6.2.2 Capacity building .............................................................................................................................. 58 
6.2.3 Technology transfer ......................................................................................................................... 59 
6.3 FUTURE POSSIBLE RESEARCH .......................................................................................................... 59 
6 
List of Figures 
Figure 1: Climate Change and Food Security  
Figure 2:  Scenarios of changes in Nile flows  
Figure 3: Needs Identified by Developing Countries 
 
 
 
7 
List of Tables 
Table 1  Optimistic and Pessimistic Population Assumptions 
Table 2  Projections of GDP and GDP per Capita 
Table 3 List of respondents 
Table 4  Self-sufficiency in the Main Commodities in Egypt 
Table 5 Projected Changes in Crop Production in Egypt under Cli-
mate Change Conditions 
Table 6 Climate Change and Nile flows  
Table 7 The National Water Resources Plan 
Table 8 African Farmers Perception of Climate Change 
Table 9 African Farmers Perception of Climate Change 
Table 10 Temperature data from the Egyptian Meteorological Author-
ity over 40 years 
 
 
 
 
 
8 
List of Abbreviations 
AMANA   General Secretariat for Localities 
APE  Association for the Protection of the Environment 
ARC Agricultural Research Center 
EEAA  The Egyptian Environmental Affairs Agency 
EIA Environmental Impact Assessment 
EPR Extended Producer Responsibility 
FAO Food and Agricultural Organization 
GDP Gross Domestic Product 
GECAFS Global Environmental Change and Food Systems 
ICZM National Integrated Coastal Zone Management 
ILO International Labor Organization 
IPCC Intergovernmental Panel on Climate Change 
MoLD  Ministry of Local Development 
MoE   The Ministry of Environment 
NCCC National Council for Climate Change 
NCR National Communication Report 
UNDP United Nations Development Program 
UNFCCC United Nations Framework Convention on Climate Change 
WFP World Food Program 
WFS World Food Summit 
WMO World Meteorological Organization 
 
 
9 
Chapter 1: Introduction 
It is a reality that extreme weather events, resulted from climate change, have 
increased in numbers and severity in recent years, which largely contributes to forced 
migration, conflicts, hunger, and destroyed infrastructure across the world. Not all 
countries face the same risk; countries like Bangladesh, Egypt, and other developing 
countries are more exposed to the possibility of severe hunger due to climate change. 
It is noticed that the countries with the lowest carbon dioxide emissions are the most 
vulnerable to climate change, and vice-versa. However, it is our responsibility to pro-
tect vulnerable communities and equip them with the tools that will enable them to face 
the risks of climate change.  
 The purpose of this study is to explore the food security challenges that Egypt 
is facing due to climate change. The study mainly tackles the agricultural sector, which 
is a key sector as it accounts for nearly 17% of Egypt’s GDP, employs 50% of the labor 
force, and provides almost 50% of the country’s food. Therefore, any threat to Egypt’s 
agricultural system is considered a threat to the country’s national security and political 
stability. This policy issue has multiple political and social dimensions. Riots took 
place in Egypt in the 1970s because of the removal of food subsidies; this turned food 
security into a sensitive topic. Therefore, it is important for policymakers to secure 
food production for Egyptian populations to maintain the country’s political stability. 
Consequently, Egypt has developed a national strategy to counter the risks of climate 
change and food security.  However, food production is still expected to decrease be-
cause the strategy's solutions are not fully implemented and cannot completely elimi-
nate the expected negative impacts of climate change.  
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The Intergovernmental Panel on Climate Change (IPCC) in 2007 described the 
Nile Delta as one of the three most vulnerable sites to sea level rises in the world. The 
panel expected an increase that ranges from 18 to 59 centimeters (cm) by 2100 (UNDP, 
2013). The problem for Egypt is that the Delta has historic significance, since the ma-
jority of the country’s agriculture takes place in the region and nearly half of Egyptians 
live there (UNDP, 2009). This puts the whole country’s population and economy at 
risk.  
The ministries of environment and agriculture in collaboration with an active 
participation of the civil society are supposedly responsible for mitigating and adapting 
climate change risks to safeguard Egypt from the threat of hunger and reduce the effects 
of climate change on the agricultural sector. So far most of the efforts recorded are 
minimal and are limited to a small number of beneficiaries. In addition, the effects of 
climate change are already observed across Egypt and thousands of farmers have been 
deeply affected by a reduction in their production or even by extreme weather events 
that have damaged their crops and land.   
1.1 Background: Current Climate, Trends, and Socioeconomic Conditions  
1.1.1 Geography 
 
Egypt is an African and Arab country; it is located between latitude 22° and 32°. 
Egypt’s total area is 1,001,450 km2 with a coastline on two seas: the Mediterranean 
and the Red Sea. The surface level ranges from “133 m below sea level in the Western 
Desert to 2,629 m above sea level in Sinai Peninsula” (NPR, 2010, p.3).  The land is 
not yet fully utilized, as 97% of the population lives on 4% of the land, concentrated 
along the Nile and particularly in the Nile Delta. This causes a high average population 
density per km2; in 2010, it was 1,435 persons per km2 (NPR, 2010, p.11). 
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1.1.2 Climate  
The climate is usually dry, warm, and desertic. Rains fall in the winter over the 
coastal area; the summer season is hot and dry (NPR, 2010). In the 2010 National 
Communication Report, the Egyptian Meteorological Authority presented data that 
showed there has been a general movement towards an increase in air temperature, in 
addition to rises in the number of hot days, and in the frequency of sandstorms.  
1.1.3 Observed and Projected Climate Trends   
During recent decades, changes in the climate parameters have been observed and 
recorded.  A study by Al-Sharawy (2007) confirmed that there has been an increase in 
the mean maximum and minimum air temperatures of + 0.34°C per decade. This in-
crease is also observed in the mean air temperature and mean atmospheric pressure of 
+ 0.017 Celsius (°C) per decade and + 0.026 hectopascal (hPa) per year respectively; 
Hectopascal is a pressure measurement unit (Al-Sharawy, 2007).   
The potential increase in atmospheric pressure suggests an increase in the quantity 
of misty and hazy days, and it will also increase the turbidity of the atmosphere. The 
country has already started to suffer from an increased severity and frequency of floods, 
dense haze, and most importantly, sandstorms (National Communication Report, 
2010). These observations have several consequences for nearly all sectors in Egypt, 
among them energy, industry, agriculture, health, electricity, transport, and tourism.  
Furthermore, the Mediterranean coast has already experienced an increase in the 
amount of annual rainfall. As reported in the Egyptian media, the governorates of Al-
exandria and Al-Beheira have recently witnessed an unprecedented amount of rainfall, 
which has caused massive damage in these regions. At that time, the local media broad-
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cast images of flooded buildings and cars. Agricultural Research Center (ARC)’s spe-
cialist has confirmed that climate change was one of the main elements that increased 
the severity of the situation in Alexandria, besides poor infrastructure and weak local 
governance.  
1.1.4 Socioeconomic Conditions 
UNDP published a report in 2013 on the potential impact of climate change on 
Egypt’s economic performance (UNDP, 2013). The report used two scenarios to esti-
mate the impact, one pessimistic and one optimistic. Since the impact of climate change 
depends on many uncertain variables such as population and economic growth, this 
study will rely on the same approach used by UNDP in 2013 to project potential im-
pacts.  In both scenarios, the Egyptian population will be exposed to difficulty in se-
curing the basic food supply. Moreover, the budgetary constrain increases the obliga-
tions of the Egyptian government despite its limited resources and it is relatively slow 
economic growth. These implications are expected to increase the population’s needs 
in housing, education, transportation, roads, electricity and energy.   
UNDP’s 2013 report selected two years for projections: 2030 and 2060. The opti-
mistic scenarios was based on the assumption of population increase and income in-
crease per capita, while the pessimistic scenario was based on the assumption of pop-
ulation increase and a decrease in the income per capita. The researches of UNDP re-
port avoided assuming that the population decreases because there is no indication that 
the population will decrease. Based on the assumption that in 2010 there was 82 million 
Egyptians and has been increasing by 2.3 percent per year (IPCC, 2013). There are two 
scenarios; the optimistic scenarios are the population will reach 104 million by 2030 
and 113 million by 2060. The pessimistic scenario projected to reach 117 million by 
2030 and to reach 162 million by 2060 (IPCC, 2013). Cairo city is stressing because of 
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the high pollution and population residing in it. The below table projects the population 
increase in Cairo. It is noted in the report that the United Nations projected high rates 
for Egypt.  
Table 1 Optimistic and Pessimistic Population Assumptions 
 2009 2020 2030 2040 2050 2060 
Optimis-
tic 
80 92 104 110 112 113 
Pessimis-
tic 
80 98 117 134 149 162 
 
Source: IPCC, 2013 
Similar to the population scenarios, the IPCC developed to scenarios for the ex-
pected income for the Egyptian population. The IPCC provided a wide range in both 
scenarios (Kotb et al, 2000). The IPCC projected the per capita income for three years: 
1990, 2050, and 2100. These data were based on the exchange rate of 2016, which 
8.878 EGP per 1 USD (World Bank, 2016).  
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Table 2: Projections of GDP and GDP per capita 
 
  
2009 2030 2050 2060 
GDP in 
EGP (mil-
lions) 
        
Optimistic  EGP990,212 EGP2,993,208 EGP7,200,060 EGP9,298,978 
Pessimistic EGP990,212 EGP2,287,141 EGP4,501,023 EGP5,907,201 
GDP in 
USD (mil-
lions) 
        
Optimistic   
$8,791,102.14  
 
$26,573,700.62  
 
$63,922,132.68  
 
$82,556,326.68  
Pessimistic  
$8,791,102.14  
 
$20,305,237.80  
 
$39,960,082.19  
 
$52,444,130.48  
GDP/capita 
in EGP 
        
Optimistic  EGP12,378 EGP28,781 EGP64,286 EGP82,292 
Pessimistic EGP12,378 EGP19,548 EGP30,208 EGP36,464 
GDP in 
USD 
        
Optimistic   $109,891.88   $255,517.72   $570,731.11   $730,588.38  
Pessimistic  $109,891.88   $173,547.14   $268,186.62   $323,727.39  
 
Source: IPCC, 2013 
 
This study is divided into six chapters. Apart from the introductory chapter, 
Chapter 2 discusses the literature through the perspective of climate change effect on 
the agricultural sector with a focus on the developing world. While chapter 3 and 4 
presents the conceptual framework and the research methodology adopted in this study. 
15 
Chapter 5 examines Egypt’s agricultural sector to identify the current gap between cur-
rent policies and adaptation strategies. Finally, chapter 6 provides overall conclusions 
and policy recommendations are provided to explore the possible solutions to the cur-
rent inefficiencies in the agricultural sector with regard to climate change.  
1.2 Research Gap and Research Questions 
Research up to this point has indicated the risks expected to face the developing 
countries due to climate change; however, there is no comprehensive study directly 
correlates the expected food insecurity problem and climate change risks in Egypt. 
Most of the conducted studies on Egypt focused on the implications of climate change 
on specific crops without relating it to other food security components. Therefore, this 
study explored the food insecurity challenges that Egypt could face due to climate 
change with a focus on agricultural sector in Egypt. The agricultural sector was high-
lighted because of its importance to the Egyptian society and economy as previously 
mentioned.  In this study, an attempt has been made to answer to the following research 
question: 
 How consistently can policies manage to reduce climate change effects on 
Egypt’s food security?  
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Chapter 2: Literature Review 
2.1 Overview  
Füssel (2007) indicated that global warming has various effects that expose the 
environment to new higher risk levels and defined vulnerability to climate change thus 
“the degree to which a system is susceptible to, and unable to cope with, adverse effects 
of climate change, including climate variability and extreme vulnerability is a function 
of the character, magnitude, and rate of climate change and variation to which a system 
is exposed, its sensitivity, and its adaptive capacity.” Earth’s vulnerability is caused by 
“the uptake of anthropogenic carbon since 1750 has led to the ocean becoming more 
acidic, with increasing body of observations that gave a collective picture of a warming 
world” (Parry, 2007). 
IPCC in 2008 indicated that sectors water-dependent would be highly affected 
by climate change. Three main sectors are “affected by climate change: agriculture, 
forestry and fisheries” (UNDP, 2013, p.13). The production process of each of them is 
affected by climate change; however, the impact will vary from location to location. 
Global and local food production will be directly affected as production in tropical 
areas will decrease and developing countries may face adaptation problems due to their 
limited economic capability (FAO, 2008).  
The agricultural sector is almost the most vulnerable sector as it is affected lo-
cally and globally in various aspects by climate change (Verburg et al., 2013). Coun-
tries with limited capacities to adapt to climate change may suffer from lower yields; 
and accordingly, they will suffer from lower food supply (Cline 2007; Olesen and Bindi 
17 
2002). And due to the global food shortage, poor countries may not be able to import 
the rest of their needed food supply. Furthermore, the economies of the developing 
countries depend on the agricultural sector; therefore, many people will lose their in-
come and jobs and many families, especially in rural areas, will get exposed to poverty 
and food insecurity. In addition, farmers in developing countries may face difficulties 
in accessing water, social services, and secure places (FAO, 2008). While Bizikova et 
al (2007) suggested that climate change would lead to high market prices for food; and 
therefore, food will be unavailable for poorer people and consequently will lead to food 
utilization problem, which is getting an insufficient nutrients from the food consumed.  
Adger (2003, p. 321) pointed out that “climate change-induced sea-level rise, 
sea-surface warming, and increased frequency and intensity of extreme weather events 
puts the long-term ability of humans to inhabit atolls at risk. It constitutes a dangerous 
level of climatic change to atoll countries by potentially undermining their national 
sovereignty.” Climate change, according to the FAO report, will not increase gradually; 
however, there will be an increase in the frequency and the duration of hot days that 
will not follow a set pattern across the globe. Climate change effects are expected to 
have a high impact on global food systems and food security (FAO, 2008).  
2.2 Climate Change Impact on Developing Countries  
Climate change effects were widely addressed through mitigation strategies to 
reduce the effect of climate change on the environment. However, since three decades, 
policymakers found that mitigation strategies are not enough to address climate 
change; therefore, the world are moving towards addressing climate change risks 
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through adaption strategies (Pielke, 1998).  Burton (2006) also discussed that the cur-
rent policy dialogue is moving towards integrating mitigation and adaptation strategies 
together to adopt stronger strategies and policies against climate change. 
Developing countries lack efficient and strong adaptive environmental policies 
to counter major risks (Hardoy & Satterthwaite, 1991). Adaptation policies are devel-
oped whenever there are future risks that need to be reduced and addressed by policy-
makers (FAO, 2008).  Reducing uncertainty can be achieved through a decent infor-
mation base and innovative techniques to ensure successful implementation (Shardul, 
2008). Moreover, adaptations are essential to help the farmers to secure their income, 
daily activities, overcome extreme weather events, and face market changes because 
they have low capacities to adapt to climate change (Kandlinkar & Risbey, 2000). Ar-
ticle 4.1b of the United Nations Framework Convention on Climate Change (UNFCCC 
1992) states that parties are “committed to formulate and implement national and, 
where appropriate, regional programs containing measures to mitigate climate change 
and measures to facilitate adequate adaptation to climate change.” The Kyoto Protocol 
(Article 10) also obliges member states to promote adaptation, and implements adap-
tation technologies to tackle climate change effects (UNFCCC, 1998).  
Egypt identifies adaptation as a central component of its climate change strat-
egy and is considering adaptation alternatives in all fields (El-Ramady et al., 2012). 
Adaptations are essential to help the farmers to secure their income, daily activities, 
overcome extreme weather events, and face market changes (Kandlinkar & Risbey, 
2000). The main problem with African farmers and with Egyptian farmers was that 
they had low capacities to adapt to climate change. Therefore, it was essential that their 
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governments and policy-makers work on good policies that help them to lessen the 
potential risks.  
2.3 Adaptation Policies 
The research, as indicated above, was focused on the effects of climate change 
on the agricultural sector, which led to the emergence of research on the potential 
adaptive policies for the affected countries. Adams et al (1999), Kaiser et al (1993), 
Easterling et al (1993) indicated the effectiveness the of new adaptation policies and 
examined the alternative policy options to reduce the effects of climate change on 
crop production. It is also shown in the literature that adaptation policies are abun-
dant; however, the integration of different sectors together is crucial to making poli-
cies effective. Schneider et al (2000), also suggested that awareness among stake-
holders and governmental institutions should be included in the policy-making deci-
sions to ensure effective understanding of climate change, new technologies for the 
current situation and years to come.  
In the literature, there is a clear distinction between climate change and climate 
variability. The adaptation of agriculture against climate variability differs from its 
adaptation against climate change (Schneider et 2000; Polsky and Easterling 2001; 
Brumbelow and Georgakakos 2001). Smit and Pilifosova (2001) argued that climate 
change policies should not be limited only to climate change, but also to include pro-
active measures to adapt to climate variability. Furthermore, the impact of climate 
variability was recorded to have high impact on the developing countries (Huq 2002; 
Hay 2002). Also, many studies highlighted the importance of addressing the climate 
variability with climate change in developing countries (Murdiyarso 2000). 
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2.4 African Countries Experiences 
The African continent is suffering from an increase in the mean temperature, with 
some regions warming a lot of than others (IPCC, 2007). The increase in temperature 
has been recorded to increase by 5°c per century since 1900 (Khan, 2015). Therefore, 
temperature projections for East Africa indicate that the median near-surface tempera-
ture within the 2080–2099 amounts can increase by 3–4 °C compared to the 1980–
1999 amounts. It has to be noted that this increase is about one five times the projected 
world mean response. Despite the detailed vulnerability and adaptation options not be-
ing done in Uganda, its drought has increased between 1991 and 2000 seven times 
(Khan, 2015). Climatic projections for Burundi and Rwanda expect that both countries’ 
climate will become hotter by 1.0–2.5 °C (Baramburiye et al. 2013; Tenge et al. 2013). 
Similarly, in Kenya, recent studies have discovered that future climate change indicate 
that the temperature would increase by 1–3.5 °C by the 2050s. While Tanzania will 
suffer from high increase temperature by 3–5 % as south Tanzania will experience 
severe decrease in rainfall, which would reach up to 10%. In Tanzania, the rainfall is 
expected to decrease by 20 % in the inner regions, however, rainfall is expected to 
increase b 30–50 % in the coastal areas. All the climate models for the East African 
region show that rainfall regimes will change, but these changes will vary with season 
and region (Midega et al, 2015). Most models project rainfall will increase on average, 
although some models project rainfall reductions in some months in some areas. Future 
predictions on extreme events, such as: floods and droughts vary much more widely 
(Midega et al, 2015).  
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Several publications have indicated the high risks of climate change on the Afri-
can countries (Downing, 1993; Desanker, 1996). These studies examined the impact 
of climate change on crop production and on individual farmers. Downing (1993) 
found that there are several non-climatic factors would affect the agricultural sector in 
Kenya, Zimbabwe, and Senegal, such as, the socioeconomic elements, trade issues, and 
geography.  
One of the main problems with African farmers is that they have low capacities to adapt 
to climate change. One study surveyed around 8,000 farmers across 11 countries in 
Africa: Burkina Faso, Cameroon, Egypt, Ethiopia, Ghana, Kenya, Niger, Senegal, 
South Africa, Zambia and Zimbabwe (Gbetibouo, 2009). The study shows the differ-
ence between the perceptions of climate change adaptation strategies versus the actual 
adaptation strategies. The results show that 50% of the farmers surveyed recognize that 
continuing temperatures are rising, 30% believe there are changes in the rains’ dates, 
and 16% think droughts are increasing (Gbetibouo, 2009). This shows that the aware-
ness level among farmers is quite high and recognizes the efforts done in this area.  
Over the past decade, the local initiatives have worked to increase the awareness 
on climate change issues of different stakeholders; including both farmers and policy 
makers. However, there is still a significant lack of knowledge on the nature, magni-
tude, and direction of impacts at the rural communities; this will likely continue to 
hinder decision-making processes regarding the development of strong strategies and 
policies to support adaptation. This may entail changes in the types and forms of in-
formation, knowledge, technologies, and institutions leading current production sys-
tems. Therefore, it has been concluded that the policy making on climate change in 
22 
Africa is not necessarily constrained by the lack of research, but instead by the failure 
of policy makers to use available empirical evidence and research. The current failures 
in linking research to policy could be a major barrier to future research and develop-
ment innovations for climate change adaptation. 
Therefore, there is a vital need for decision makers at different levels in Africa to 
develop corresponding response policies to decrease vulnerability and strengthen re-
silient systems. The farmers’ communities are the most vulnerable to the negative im-
pacts of climate change. Moreover, they usually miss the advantage of any emerging 
opportunities due to resource constraints and limited budgets. Approximately 65 % of 
national agricultural income in Africa is derived from the crop production of cereals, 
especially maize (Tilman et al, 2002). Due to the decrease in cultivated area, produc-
tion level is very low as it varies from 5–25%, and the region requires increase produc-
tivity for food and livelihood. The climate change challenges are intensified by reduc-
ing soil productivity and the decrease in natural resources. The communities have ob-
tained their basic knowledge from the local governments and institutions to adopt new 
methods to sustain their productivity level. However, there is no enough research yet 
conducted on the effectiveness of these local initiatives, which have risen to face the 
changes. Therefore, policy frameworks are a prerequisite to enlarge the current climate 
change adaptation beyond the limitations of the current farming systems (Tilman et al, 
2002).  
2.5 The Case of Egypt  
For more than 5,000 years, Egypt has been known for its agricultural abundance 
due to its warm weather, fertile soil, and plentiful water supply from the Nile River. 
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The agricultural sector in Egypt is intensive. Five millions hectares of crops are farmed 
annually by Egyptian farmers; however, intensive agricultural leads can create prob-
lems such as salinization, water logging, and nutrient depletion (El-Shaer et al, 1996; 
El-Ramady et al, 2012). The agricultural system depends primarily on irrigation from 
the Nile, in addition to a very small percentage, which comes from groundwater. Water 
and land determine where to farm in Egypt, there are three factors that have an impact 
on the climate in Egypt: the Mediterranean, the Nile, and the desert (El-Shaer et al, 
1996; El-Ramady et al, 2012). Only three percent of Egypt’s territory is being used for 
agricultural purposes (El-Shaer et al, 1996). To increase agricultural land, the Govern-
ment of Egypt has been working on expansion plans in the Western Desert 
(Rosenzweig and Hillel, 1994; El-Ramady et al, 2012).  
Sea level rise is also a critical concern in the discussion about climate change 
(UNDP, 2013). Conway’s (1996) study confirms that the rise in sea level will have an 
adverse impact on water security and will increase water shortage in Egypt. Nash and 
Gleick (1991)) argue that the Nile Delta is susceptible to significant effects on water 
supply, as the change is expected to range between 3% decline and a 10% upturn per 
year. Egypt’s population is currently around 90 million, 51% live in countryside and 
49% in cities; therefore, both urban and rural people will be exposed to huge risks such 
as displacement, hunger, and unemployment (Sušnik, 2015).  
There are not available studies that comprehensively examined the relationship 
between climate change and food security. However, there are limited studies exam-
ined the impact of climate change on agricultural sector. Yates and Strzepek (1998) 
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and Sušnik (2015) concluded that climate change will have an adverse impact on agri-
culture since 96% of Egypt’s water originates from the Nile, while the remaining 4% 
is derived from groundwater and rainfall. Therefore, there are many expected chal-
lenges in meeting the future water and food demands of Egypt. Climate change is a 
threat for Egypt’s security; it is one of the vulnerable nations to the anticipated impacts 
and dangers (Fahim et al, 2013). Since the agriculture sector mainly depends on Nile 
water, Kurukulasuriya and Rosenthal (2013) indicate high costs will be incurred by the 
agriculture sector since it provides 17% of the country’s GDP and forms 30% of the 
labor force (UNDP, 2009) and about three-fifths of Egypt’s food production comes 
from the areas around the Nile Delta (Agrawala et al, 2004). 
Several studies have examined the implications for Egypt’s economy. The World 
Bank report of 2012 pointed out that climate change will have the largest effect on the 
coastal region, which includes 40% of Egypt’s agricultural production, as well as a 
number of large urban population centers (Verner, 2012). Wodon et al (2014) in their 
study indicated that the country is economically vulnerable to climate change since 
more than 17% of Egypt’s GDP comes from low-elevation coastal zones. There are 
additional factors that increase Egypt’s vulnerability to climate change, including its 
economic reliance on agriculture. 
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Chapter 3: Conceptual Framework 
3.1 Food System and Food Security 
There has been growing evidence in the literature illustrating the impact of cli-
mate change on food security. This study adopted the World Food Summit (WFS)’s 
definition, “Food security exists when all people at all times have physical or economic 
access to sufficient safe and nutritious food to meet their dietary needs and food pref-
erences for an active and healthy life” (Al, Orking & Clima, 2008, p.3). While accord-
ing to Dogondaji (2013, p. 167), “Food security is the outcome of food system pro-
cesses all along the food chain”. This definition is very broad and integrates several 
social and environmental aspects. On the other hand, the FAO report has adopted new 
concept by explaining that food security relies on socio-economic circumstances and 
on food access more than on agro climatic factors and food availability. Therefore, in 
order to assess the impact of climate change on food security, it would be insufficient 
to examine production level per country (Al, Orking & Clima, 2008, p.3). In addition, 
it is also crucial to analyze the effect of climate change on the poor households in terms 
of their incomes (FAO, 2003, pp. 365-366). The food system is presented by the Global 
Environmental Change and Food Systems (GECAFS) as follows:  
It encompass (i) activities related to the production, processing, 
distribution, preparation and consumption of food; and (ii) the out-
comes of these activities contributing to food security (food avail-
ability, with elements related to production, distribution and ex-
change; food access, with elements related to affordability, alloca-
tion and preference; and food use, with elements related to nutri-
tional value, social value and food safety). The outcomes also con-
tribute to environmental and other securities (e.g. income). Inter-
actions between and within biogeophysical and human environ-
ments influence both the activities and the outcomes. (GECAFS 
Online, http://www.gecafs.org/glossary/) 
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The definition of the food system illustrates its complexity: it is a lively commu-
nication of several interactions within the environment (Gregory, Ingram and 
Brklacich, 2005). Food chain is another key term, which refers to the integration of all 
the processes of the food system. Climate has a great impact on the food system and 
the food chain, starting with the effect on farms and production and ending with de-
stroying or damaging transport and infrastructure.  
3.2 Climate and Climate Change  
While climate refers to “the characteristic conditions of the earth’s lower sur-
face atmosphere at a specific location” (Al, Orking & Clima, 2008, p.6) while weather 
refers to “the day-to-day fluctuations in these conditions at the same location” (Al, 
Orking & Clima, 2008, p.6; FAO, 2008). This study adopted the World Meteorological 
Organization (WMO) definition, “long-term changes in average weather conditions” 
by the (FAO, 2008, p.6). WMO, in that regards, calculates climate change based on 
measuring averages of 30 years, to avoid year-to-year changes (FAO, 2008). 
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3.3 Food Security and Climate Change  
 
Figure 1: Climate Change and Food Security:  Source: (FAO, 2008, p.13) 
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Both climate change and food security are a cross cutting issues. Therefore, po-
tential risks on other sectors; such as transportation, infrastructure, tourism, and health, 
would have a direct and strong effect to increase the severity of the expected food in-
security problem. The vulnerability of the transportation sector to climate change, thus, 
food might not reach people in some areas (McCarthy, 2001). Accordingly, the cost of 
transportation is expected to rise to guarantee suitable infrastructure and adequate 
transportation means. Food storage, distribution, and processing may differ among the 
regions (IPCC, 2015).  WFP 2015 report explained that the food production needs to 
be redistributed among the regions because many regions, in Africa and Arab World 
for example, have unstable climate and considered as food-insecure regions. In con-
trast, the major agricultural production regions have stable climate. Therefore, in order 
to guarantee global food sufficiency, we require effective food distribution.   
Climate change also increases the possibility of political instability, migration 
and conflict over resources, as shown in Figure 1. The attention of the international 
community has been drawn recently to an important risk, which is the possibility of 
migration and conflict (World Bank, 2012). Changes in food security are identified as 
one of the key triggers of conflict. Moreover, existing conflicts could be fueled and 
intensified because of a lack of food and water resources. In some cases, the inverse is 
true, and conflict may have an effect on food security; recent studies have shown that 
the Middle East has become more vulnerable to climate change and food insecurity 
risks because of the current armed conflicts in Yemen, Sudan, Syria, and Iraq (WFP, 
2015). As a result of these conflicts, millions of refugees have fled to Turkey, Lebanon 
and Egypt searching for security, shelter, and basic resources. These states were already 
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struggling to provide basic services to their citizens; therefore, the political instability 
in the region escalated the food security risks (World Bank, 2012; WFP, 2015). 
Lastly, food systems, especially in developing countries, are facing a huge risk 
from the expected implications of climate change because their infrastructure might be 
damaged or get exposed to deterioration. In this case, local suppliers might face prob-
lems in transporting food and supplies (Ramadan, 2015; Tielens and Candel 2014; Pin-
strup-Andersen, 2009; Mirza, 2003). Therefore, all these aspects must be considered in 
the adaptation strategies of all countries exposed to climate change (Tielens and Candel 
2014).  
It is very important to determine the relation among various components in 
the framework to facilitate to policymakers to develop appropriate policies and accom-
modate the future needs accordingly. This study derived the above conceptual frame-
work from FAO’s conceptual framework, (see Figure 1), to explain the interrelation of 
the various components of climate change and food security. Moreover, it shows the 
impact of climate change on the four components of food security: production, availa-
bility, accessibility, and utilization.  All the four components are highly affected by 
climate change; it has an effect on the agricultural, the forestry, and the fisheries. In 
Egypt, all the food system components are vulnerable to climate change risks. Egypt’s 
GDP and food production rely on agricultural and the majority of the population live 
around the Delta and on coastal shores. The geographic distribution increases the im-
pact on the food system because both the delta and the coastal shores are vulnerable 
areas and are exposed to drown with the coming decades. Consequently, the food sys-
tem in Egypt as whole is vulnerable and affected by climate change.  
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Thus, studies on climate change assist policymakers to design suitable policies 
to reduce the potential risks. A very important finding is that climate change will not 
increase gradually; however, there will be an increase in the frequency and the duration 
of hot days that will not follow a set pattern across the globe (Mirza, 2003). This means 
that, within few days, the crop or infrastructure could be completely destroyed. Hence, 
it requires necessary and special preparation to protect the people and the environment 
during these times of extreme weather events. This change has a direct effect and a 
high impact on global food systems and food security. The FAO identified the potential 
impacts on the following elements: food system assets, food system activities, food 
availability and accessibility, livelihoods, and policies and regulations (FAO, 2008). 
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Chapter 4: Research Methodology 
4.1 Data Design and Collection  
This study follows qualitative research methods; the researcher aimed to under-
stand the food security risks that result from climate change through conducting in-
depth interviews with experts in the field from diverse governmental, local, and inter-
national institutions. Arabic sources were reviewed through accessing Cairo University 
Library. Although, the usage of quantitative research, along with the qualitative meth-
ods, could have strengthened the study, it was avoided due to the high financial cost 
required to gather accurate data and conduct a survey across governorates.  
This study also examined different challenges of adaptation policies in coun-
tries in the Africa, and the developing world. While each country has its own culture 
and context, international experiences nonetheless provide insights for policy-makers 
by highlighting the challenges and the opportunities. As a result, East African region 
was selected purposively. The countries’ examples identify routes to proven successes 
in agriculture sector with regard to climate changes, recording how they were accom-
plished, and offering some generalized observations about why countries’ interventions 
were effective. Since East African countries share many characteristics with Egypt; 
being developing high-populated country, which depends on agriculture, and exposed 
to extreme weather events and rise in the sea level. Therefore, examining this region 
would assist to understand deeply the prospective risks of food insecurity and climate 
change and present practical solutions for Egypt.  
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4.2 Selection of Respondents and Data Analysis 
 Qualitative research was conducted to collect primary source data from experts 
in the field, civilians, and government officials, representatives of NGOs and interna-
tional organizations, and academic researchers.  In-depth interviewing is one of the 
well-known qualitative research techniques; the researcher interviewed few respond-
ents to discuss thoroughly with them a specific idea or topic (Boyce and Neale, 2006). 
Impressions and analysis are interpreted from the data obtained from the in depth-in-
terviews. Furthermore, expert opinions provided explanations regarding food security 
issues and regarding the main governance problems. The data were analyzed based on 
interpretive techniques. 
The respondents were selected based on purposive non-probability sampling to repre-
sent diverse stakeholders and policymakers, 12 respondents participated in the research 
(see Table 3, annex 1). Most of the participants are representatives of institutions relat-
ing to climate change and agriculture in Egypt, such as, the Agricultural Research Cen-
ter, WFP, and UNDP.  Moreover, more interviews were conducted with other stake-
holders: businessmen, and NGOs to further understand the effectiveness of the current 
implementation framework and policies. In fact, one of the limitations of this thesis 
was the difficulty in reaching farmers from different regions across Egypt; however, 
the researcher tried to overcome this limitation by getting the information through 
NGOs and researchers working in different regions in Egypt. This could actually lead 
to inconclusive findings. 
The interviewer took notes and recorded most of the interviews, after taking per-
mission from the interviewees. The collected data were complex and covered many 
aspects on the topic; therefore, the researcher developed inductive codes, after the data 
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collection, based on themes to represent selective aspects of the data and group similar 
ideas together (see annex 2). Memos were also written to summarize the initial thoughts 
on data analysis on interviews’ transcripts.  Once the codes were established, the cod-
ing process allowed for the identification of relationships and sub-themes. The inter-
views aimed to shed light on the current national strategy related to climate change in 
Egypt, and on the potential for food insecurity problem, two issues on which there the 
published knowledge is limited. 
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Chapter 5: Data Presentation and Analysis 
This chapter discusses the impact of climate change on selected issues relevant 
to Egypt’s food security with a focus on the agricultural sector. It also reviews and 
analyzes the current adopted policies that work to adapt to the risks posed by climate 
change. This chapter begins with an overview on the status of agricultural sector in 
Egypt. Then, it discusses in details the current situation of the crop production and 
water management policies with regard to food security. Each section begins with a 
brief description of the effects of climate change in the Egyptian context and then re-
views the current adaptation policies. The objective of this chapter is to present the 
current policies and analyze with the current gap or inefficiencies. The data in this 
chapter is drawn mainly from the in-depth interviews conducted for this research and 
from official documents including laws and ministerial decrees, and reports by inter-
national organizations.  
5.1 Overview: the Status of the Agricultural Sector 
Policymakers and different stakeholders are aware of the major risks confronting 
the Egyptian agricultural sector. However, there are concerns and questions around the 
expected rise in the sea level. A flag was raised because the Government of Egypt is 
not getting ready for the prospective risks. It was also well noticed in the interviews 
that people, who do not possess the expertise knowledge, separate the food and agri-
cultural problems from the climate change risks. They understand quite well that the 
coastal areas and the delta are at risk to drown; however, they are unable to link the 
decrease of the crop production and food availability to the climate change. Therefore, 
there is an indication of low awareness level among citizens on climate change and 
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food security issues. It could be indicated that the low awareness issue requires an ef-
fort from the government to make Egyptians more aware of the future risks; this would 
help the whole society to contribute and assist the government to face prospective risks.  
Self-sufficiency is another concern. Egyptians dream that their country would 
reach the state of self-sufficiency. However, UNDP’s expert indicated, during the in-
terview, “Egypt imports 40% of its food, which means that Egypt is unable to meet the 
growing demand and highly depends on imports.” The growing population is a major 
risk factor because it means that the persons’ share of water and food will decrease; 
and consequently, set a higher burden on the government to provide adequate food and 
water to its citizens. ARC’s representative supported the study with information that 
proves that Egypt is unable to reach food self-sufficiency. Table 4 explains the self-
sufficiency in the main commodities under Egypt’s current conditions.  
Table 4: Self-sufficiency in the main Food Commodities in Egypt under Current 
Conditions  
Main Food Com-
modities 
Production (1,000 
tons) 
Requirements 
(1,000 tons)  
Self-sufficiency  
Wheat 7,388 13,591 54.4 
Rice 4,553 3,273 139.1 
Maize 6,300 11,900 53.2 
Sugar 1,487 1,933 76.9 
Tomatoes 7,888 7,623 103.5 
 
Source: Sustainable Agricultural Strategy towards 2030. (Abul Naga, 2009). 
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As shown in Table 4, wheat is not enough to meet the population’s demands. 
This problem is expected to worsen because the agricultural methods are still the same 
and the population growth is fast. Therefore, it is recommended that Egypt work on 
two main elements; modernize the agricultural methods to produce more food with less 
effort and resources, and to generate more income to be able to import the remaining 
required food.  
Knowing the importance of the food security issue to Egypt, a climate change 
researcher has confirmed that, “Egypt has progressed and developed various policies 
to address climate change and food security issues.” Responding to the risks of climate 
change, the Government of Egypt has assigned the Egyptian Environmental Affairs 
Agency (EEAA) to “adopt environmental policy that supports sustainable development 
programs, taking environmental considerations in perspective, and provides a life fit 
for its citizens” (Jumʻah, 1997, p.35). In addition, in 2011, Egypt published a National 
Strategy for Adaptation to Climate Change for the first time. The researcher also added 
that the Egyptian government was committed to follow the UNFCCC mandate on cli-
mate change.  
The national strategy aims at increasing Egypt’s work scope to include dealing 
with climate change risks and unexpected disasters. Moreover, it targets different sec-
tors to take an active role to mitigate and to try to adapt to prospective risks. The na-
tional strategy also assesses the current situation and risks among different sectors. 
These sectors include: investment, roads, construction, urban areas, agriculture, water 
irrigation, electricity, etc. It sets recommendations for each sector and encourages the 
integration of different sectors to serve specific adaptation plans, which were designed 
for the coming five years for each sector. Moreover, it works on improving public par-
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ticipation and raising awareness of safety programs, and on the promotion of the re-
gional and international cooperation. All these goals must be monitored and evaluated 
regularly by the government.  There are seven elements to measure the achievements 
of the national strategy to adapt to climate change dangers. These elements are:  
(i) Political will at all levels, (ii) availability of human, financial, and 
natural resources, (iii) reform and adjustments of institutional frame-
works, (iv), (v) strengthening the National Information Exchange Sys-
tem, (vi) identification and monitoring, assessment, and follow-up of 
performance indicators, and (vii) development of a national model for 
social and economic analysis and projections (Nachmany, 2014, p.7). 
 
5.2 Legal Framework 
Egypt does not have a comprehensive legal framework for climate change adap-
tation and mitigation. In the new constitution of 2014, mitigation and adaptation of 
climate change are not addressed in any article explicitly. In contrast, for example, 
Tunisia recognized climate in change in its new constitution after the so-called “Arab 
Spring” under Article 45. The Tunisian constitution obliges Tunisia to guarantee “a 
sound climate and the right to a sound and balanced environment,” and to “provide the 
necessary means to eliminate environmental pollution” (Paramaguru, 2014).   
In Egypt, there are also articles in the constitution that are concerned about the 
environment and food related issues. Articles 29, 32, 44, and 46 advocates towards the 
protection of agriculture, natural resources, the Nile River and the environment, re-
spectively. The protection of the environment is addressed under the Law 9/2009 on 
the Protection of the Environment that specifically target the environment; however, 
until present, there are no binding laws with regard to climate change. There are two 
relevant laws that tackle the environmental issues: Law 9/2009 on the Protection of the 
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Environment and Law 48/1982 for the Protection of the Nile River and its Waterways 
from Pollution.  
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Law 4/1994 and the amended Law 9/2009 on the Protection of the Environment 
Law 4 of 1994 was amended in 2009 include environmental concerns to Egypt’s 
legal framework. The law establishes EEAA as the body that works on decreasing and 
limiting environmental pollution in air, soil and water (EEAA, 2016). The amended 
Law 9/2009 also put the EEAA in charge of developing the National Integrated Coastal 
Zone Management (ICZM) Strategy. In addition, the EEAA provided a long-term bind-
ing plan to address several other problems, such as irrational land use, shoreline ero-
sion, and water pollution. Quite significant progress has been recorded by a number of 
counterparts; however, this long-term plan has not yet been finalized because the po-
litical instability and governmental changes occurred after 2011 uprising. The Egyptian 
government recently resumed its work in the current plan. This law is helpful to tackle 
climate and agricultural concerns, however, there is no clear statement that tackles the 
climate change or food security risks. 
Law 48/1982 for the Protection of the Nile River and its Waterways from Pollution 
Law 48 of 1982 focuses on the purity and the cleanliness of the water resources 
in Egypt, especially Nile water. The law bans disposing of waste in the Nile, and it 
imposes regulations on touristic boats please check boats and on industrial factories 
near any water resource. This law is vital for the environment; however, the status of 
Nile River is still not improving. Various stakeholders, including citizens and NGOs 
representatives, have indicated during the interviews that the Nile’s water purity and 
quality is deteriorating. And therefore, this would affect the agricultural sector tremen-
dously because the quality of the crops would decrease and the livestock could get 
harmed from the polluted water. In addition, water purification techniques add to the 
total costs. The current Minister of Environment explained to Al-Monitor Newspaper, 
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“the Nile water pollution problem is still complex and has been going on for over 30 
years. The government is trying to find solutions to improve the river water quality” 
(Aman, 2015). The policymakers focus on the water pollution issue, which is important 
and complex. However, the law does not include climate change risks or agricultural 
related statements.  
This led to a gap in the current system because all climate change adaptation 
practices in the agricultural sector are considered optional to farmers. UNDP’s Egypt 
Country Office mentioned in its report that, “the legal framework…needs to be 
strengthened to meet the international standards and to be in accordance with UNFCCC 
standards (UNDP, 2009, p. 13). However, with the new Parliament, some participants 
have expressed their hopes towards the development of a legal framework because, 
following the 2011 uprising, there has been a substantial progress towards introducing 
new legislation and amending old laws, as Egypt has become more open to develop-
ment and change than in previous decades.  
However, the question still remains of whether constitution or law is enough to 
address climate change issues or not. “The constitution is the highest legal document 
in the land,” says Linda Siegele, an environmental lawyer part of the advocacy group 
Wild Law U.K.  Having a specific law or article in the constitution would remain an 
important notable step towards achieving environmental goal. However, implementa-
tion would always remain the key factor to measure the real on ground progress be-
cause some countries, after developing environmental law, they remain reluctant to 
implement and put the law in practice.  
Furthermore, the interviews reveal that having halted policies in Egypt was the 
opinion of the majority of the respondents, who belong to the civil society. PhD student 
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interviewed indicated that, “the government possesses a “well-written” strategy; how-
ever, it does not have the intention to actively implement the strategies. The government 
writes professional reports to obtain funds; however, there is not real progress in the 
field.” Egypt’s existing policies are not adequately responsive to the current risk of 
climate change and there is a policy gap. From the interviews, stakeholders have also 
indicated lack of governments’ cooperation despite the existence of the national strat-
egy that was supposedly integrating diverse stakeholders under the EEAA, and super-
vised by the Ministry of Environment (MoE).  
There is clear contradictory information with regards to the current national 
efforts. The Government of Egypt seems to be progressing in terms of strategy devel-
opment; however, some of the local NGOs and representatives from the civil society 
were uncertain and had concerns on the government’s actual implementation plan. This 
is an indication for the lack of the national policies and the need for developing stronger 
relationships among stakeholders to enable the civil society to operate efficiently in the 
field.  
5.3 Institutional Framework 
The climate change issue, as previously discussed in the literature, is a cross cut-
ting issue that involves several stakeholders. The main sectors affected by climate 
change, which are identified under the Egyptian Strategy for Climate Change, are:  
1. Water resources and irrigation sector; 
2. Agricultural sector; 
3. Health sector; 
4. Urban areas, housing and roads sector; and 
5. Tourism sector. 
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5.3.1 The Parliament   
The role of the Egyptian Parliament in Egypt is concerned with legalization and 
monitoring the government plans and progress. The parliament is then responsible for 
developing legal framework addressing climate change and food security issues. In 
addition to, monitoring the government progress towards strategy implementation. 
However, the climate change was not thoroughly discussed in any of the parliamentary 
sessions in Egypt. The lack of climate change discussions in the Parliament was ob-
served through the Parliament news reports and press releases issued in the official 
national newspapers. 
5.3.2 The National Council for Climate Change  
In order to facilitate cooperation among ministries, a new national council for 
climate change was established in 2015 under the Prime Minister Decree No.1912 of 
2015 chaired by the Minister of Environment. The National Council for Climate 
Change (NCCC) is composed of diverse representatives from governmental entities, 
including the Ministries of Defence, Interior, Planning, Finance, Agriculture, Industry, 
Water Resources, Foreign Affairs, and a representative of the General Union of asso-
ciations of civil society. The creation of this council aims at bringing together all rele-
vant authorities to update the national strategy for climate change and sustainable de-
velopment. However, the new council is criticized for being inactive for the year 2015 
and 2016 and this was shown from the numbers of meeting held and the activities im-
plemented through the new national council. The NCCC aims to work on: 
Organizing and implementing national research efforts on climate 
change and projects to reduce emissions and adapt to climate change 
risks; vet projects submitted to the Green Climate Fund; collect, man-
age and process climate change data; conduct a report on the results 
of its work every four months to be submitted to the Prime Minister. 
It will be also responsible for suggesting, following up on and gradu-
ally increasing financial annual allocations in the general budget of 
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the state inside each ministry concerned with the impact of climate 
change. (EEAA, 2015) 
  
5.3.3 Ministry of Environment   
The role of MoE was restricted to a provisional role. It was responsible for setting 
the policies and managing international agreements, and provides Environmental Im-
pact Assessment (EIA) for projects.  However, the EEAA was the main body that co-
ordinates with governmental agencies to implement the national environmental plan, 
specifically Law 4/1994, and its amended Law 9/2009 on the Protection of the Envi-
ronment. The climate change unit at the Ministry of Agriculture is responsible for the 
initiatives of the local non-governmental agencies as a regulatory body through the EIA 
process. Any project relevant to the environment must obtain EIA approval prior to 
implementation.  
5.3.4 Ministry of Agriculture    
For example, WFP’s project, “Building Resilient Food Security Systems to 
Benefit the Southern Region of Egypt”, proved to be a success; this project integrates 
diverse stakeholder, including NGOs, government, and local communities. In an inter-
view with WFP personnel, the National Project Manager, stated that “the governmental 
field offices cooperate effectively with us in Southern Egypt to maximize the reach and 
raise farmers’ awareness.” This program was designed for the southern region of 
Egypt. The program aims at strengthening the adaptive capacities to face food reduc-
tion and to strengthen institutional capacity at all governmental levels to ensure sus-
tainable development. The program works with the government and farmers to improve 
their adaptation through technology development. In addition to this, it raises their ca-
pacities for climate knowledge and adaptation replication. The selection of the region 
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was made based on intense research by the UN and the Egyptian government to deter-
mine the most disadvantaged areas in Egypt. Southern Egypt, also known as Upper 
Egypt, was the poorest region in Egypt (Egypt Human Development Report, 2010). 
The impact could be multiplied, if the government, in cooperation with local commu-
nities and NGOs, could replicate the program in other regions.  
In contrast to the case of WFP, other current efforts are fragmented and work 
independently without cooperation with other relevant stakeholders. NGOs represent-
atives who work directly with farmers on new irrigation methods and climate change 
expressed concerns about the government’s role, stating that the government “is not 
cooperative and did not provide us with any support.” The director of Water Institute 
NGO said, “we work alone and the government has to take its responsibilities to miti-
gate and adapt to climate change risks.” Therefore, this means that the NGOs are will-
ing to cooperate with the government and expand their role in the society through legal 
channels. 
There is clear contradictory information when it comes to the role of the gov-
ernment and field offices are they cooperative or not. The Government of Egypt seems 
to be more cooperative with international organizations such as, WFP and UNDP; how-
ever, the Government is unable to cooperate and reach local NGOs and organizations. 
Therefore, these data reveal that there is a lack of cooperation among stakeholders, 
which hinders Egypt’s progress, since Egypt does not fully benefit from the NGOs’ 
fragmented efforts.  
5.4 Crop Production  
Food production has been impacted by climate change intensely in Egypt. As the 
below table is provided by WFP representative, which shows that crop production is 
sensitive to climate change conditions in Egypt. The major strategic crops, such as, 
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wheat and maize, are currently diminishing. The interviewee added, “climate change 
is not something that would happen in 100 years, it is happening now; farmers and 
people in the field are aware.” This means that Egypt is in urgent need to develop 
immediate action plan to reduce the negative effects of climate change on crop produc-
tion. There are several techniques and agricultural methods suggested by respondents, 
who are experts in the field. Most of these methods are discussed in this section. 
Table 5: Projected changes in crop production in Egypt under Climate 
Change Conditions  
 
 
 
 
 
Source: Egypt Agriculture Climate Adaptation Strategy, 2010. 
As shown in Table 5, the most affected crops are strategic crops; wheat, for ex-
ample, is expected to decrease by 14 percent in case the temperature increased by 2 C 
or to decrease by 36 percent in case the temperature increased by 4 C. This means that 
if the production level decrease, Egypt will resort to import the remaining quantity 
from other countries. Egypt is currently suffering from severe economic condition and 
this will put the country under more pressure to feed its people. However, UNDP’s 
expert argues against that opinion, he said, during his interview, “Egypt should not use 
its water for agriculture because it consumes a lot of water and there is not return or 
profit. It is recommended to save the water for drinking and other crops and import 
wheat.” The current news proves that the imported wheat is cheaper than the wheat 
 
Crop 
Change        Percent 
2oC temp. 
Increase  
4oC temp 
increase  
Wheat - 14  - 36  
Maize - 19 - 20 
Cotton + 17  + 31  
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cultivated in Egypt. Egypt invests on irrigation; however, other countries, such as, the 
United States, rely on rain and use advanced technologies in agriculture. It would be 
more efficient to import wheat and save water rather than face water scarcity issues. 
However, there was contradictory information with regards to the previous suggestion. 
This policy has multiple political dimensions because Egypt would be concerned to 
fully rely on international markets, especially when it comes to the strategic goods and 
necessities, especially during the threatening economic circumstances. Therefore, this 
policy suggestion would need further studies to examine its feasibility.   
The prevalence of pests and disease are another important potential effect of cli-
mate change. Scientific studies confirm that the gravity of some diseases harming crops 
has increased in the past few decades due to climate change. WFP in 2011 conducted 
a study on crops in southern Egypt, which indicates the severity of the risks: 
“…Examples include severe epidemics of tomato late blight (Phy-
tophthora infestans) witnessed heavily in Southern Egypt last year.  
Tuta Absoluta was also reported by farmers in focus groups con-
ducted in Southern Egypt to have increased in recent years but they 
know no solution…. Furthermore, downy mildew is also reported by 
Southern Egypt farmers in focus groups to have increased in this re-
gion, which was non-existent in some distinct spots in the area.” 
 
Currently, extreme weather events and the prevalence of pests and diseases have 
caused serious damage to crop production. The frequency of these events had increased 
significantly during the past decade. For example, during the excess rainfalls in No-
vember and December 2015, many agricultural lands in Egypt were seriously impacted 
and lost crop production.  For instance, eighty hectares in Damanhur and 13,000 hec-
tares in Kafr Dewar in Beheira Governorate were completely destroyed; these farms 
had crops of sugar beet, wheat, potatoes, and artichokes. The government tried to com-
pensate the farmers by giving them a total of 6,000 hectares, but the compensation was 
not equal to the losses of the farmers. These incidents show that the government was 
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not ready or equipped to face extreme weather events. Moreover, there are limited fi-
nancial solutions for farmers, which prevent farmers from adopting new initiatives. He 
explained that solutions are limited to micro-finance and micro saving, which many 
farmers are unaware of.  It is a major problem in the agricultural sectors because when 
a farm is exposed to a heat wave, for example, farmers lose their revenues and might 
not be able to secure an income for their families. The lack of an insurance system 
makes farmers insecure to continue working in agriculture and increases the risks on 
their income on personal and aggregate levels.  
Southern Egypt farmers also face the addition challenge of increased evapotran-
spiration, which causes higher demands for irrigation, which would consequently de-
crease the crop production. Furthermore, based on the historical data obtained from 
Egyptian Meteorological Authority (see annex 1), southern Egypt was exposed to the 
worst heat shocks across Egypt. This trend is expected to continue over the upcoming 
decades (NCR, 2010). As explained by in WFP’s 2011 project document:  
“Heat and frost waves are generally more frequent, intense, and unpre-
dictable in southern Egypt. Resulting crop failures have been on the rise 
in the zone. Although no official data is published to quantify crop 
losses from more erratic weather, failures of fruits and vegetables, and 
the effect on prices, have been widely reported in the media, and are of 
increasing concern to producer groups”.   
 
There were several solutions proposed in the national communication report 
(2015) and recommended by experts in the field, during their interviews. All the solu-
tions revolve around a cropping mix adaptation and a reduction in CO2 emissions. Crop 
rotation was an approach followed in Egypt from the 1950s to the 1980s. The objective 
of this system was to avoid planting the same crop on the same land over a period of 
years. This technique has proven to make land more productive and fertile because it 
provides the soil with natural fertilizers and nutrition that benefits the next planted crop. 
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According to a respondent, an engineer, “the removal of crop rotation was the worst 
decision that has happened to the Egyptian agricultural sector”. The agency is work-
ing with local NGOs to encourage farmers to follow the crop rotation methodology in 
order to increase productivity and the products’ quality. The current legal framework 
does not put any obligations on farmers to follow any particular crop rotation. How-
ever, the Ministry of Agriculture in cooperation with international organizations and 
NGOs is attempting to raise the farmers’ awareness and encourage them to do follow 
a crop rotation plan to gain the maximum benefits from their land.  
Crop mix and drought-resistant crops and varieties are another effective strate-
gies that would assist in preserving water resources and maintaining crop production 
as much as possible. As previously discussed, crops will demand higher quantities of 
water as temperature increase, while water resources are expected to decrease over 
time. The changing the crop mix and drought-resistant crops and varieties are effective 
techniques to adapt to climate change. However, Egypt is not yet fully active in this 
regard and does not possess a clear policy that regulates the crop mix or drought-re-
sistant crops according to climate change. The literature supports the crop mix strategy 
as several experts suggest altering the crop mix to save irrigation water (McCarl et al, 
2015). The major results of the experts’ study show that sugarcane should be com-
pletely eliminated from the Egyptian agricultural sector. In addition to this, other water-
consuming crops like rice and cotton should be reduced as well to allow for other crops 
on the same land.  
Raising farmer’s awareness is crucial to implement effective policies. A re-
spondent of WFP explained that, “although farmers were aware of the effects of climate 
change, many of them were not aware that there were practical solutions to increase 
crop production again.” The interviewee also explained that many of the farmers who 
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were working with them used to think, “climate change was a test from God”, which 
was inevitable and unchangeable. This reflects the culture and the extent to which those 
farmers are illiterate of Climate Change issue. It also reflects the lack of awareness 
provided to those farmers. WFP in cooperation with local NGOs organized meeting 
and training sessions with farmers in Southern Egypt to explain the diverse techniques 
farmers could use to combat climate change. An example on this was the agricultural 
thermometer. This machine measures the temperature of hay, grain, root vegetables 
and other crops. Farmers used it to determine the water level required according to the 
weather conditions and get prepared to weather events. By following this technique, 
farmers would be able to monitor their plants’ growth, save water, and protect their 
crops from dryness. Therefore, this is another indication that farmers have a relatively 
low awareness level, as they do not know how to counter the climate change problems. 
From the above data and the literature review, it could be perceived that there is 
a lack of adaptive policies in the agricultural sector. Moreover, there is a lack of aware-
ness among farmers on the practical solutions to climate change. For this reason, im-
plementing adaptive policies and launching a targeted awareness campaign for farmers 
would elevate the crop production and end many of the current problems. 
5.5 Water Management and Irrigation 
Egypt is under the poverty line of water. Also, the country is currently facing 
regional stress to decrease its share in the Nile waters. The Nile River is the only source 
of fresh water for Egypt, besides a minimal percentage of the fresh water coming from 
the underground water. Also, the construction of the Grand Renaissance Dam in Ethi-
opia has intensified the situation among Egypt, Ethiopia, and Sudan. Although the three 
countries have progressed in the negotiations, however, the current negotiations are 
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still inconclusive, while the construction of the Renaissance Dam is ongoing. There-
fore, Egypt water policies have political and social dimensions, which increase the 
complexity of the situation and urge the country to adopt national policies for increas-
ing water efficiency and better water management.  
Water management and irrigation are critical elements in Egyptian food produc-
tion and availability as nearly 60 percent of the country’s food is provided through crop 
production and livestock. The food production was highly influenced by the availabil-
ity of water from the Nile. The respondent of WFP supported this study with a report, 
which further explains the dependence of food production in Egypt on the Nile River. 
Table 6 presented by WFP (2011) shows that Nile flows were extremely sensitive to 
climate change. If the temperature increases by four degrees, precipitation was ex-
pected to be reduced by 20 per cent and the Nile flow may decrease by 98 percent as a 
result. Egypt was expected to face water shortages, which will decrease the water share 
per capita by 50% by 2060 (McCarl, 2015). This means that Egypt water resources, 
which is under poverty line, is at risk to meet the demands of the people and the de-
mands of the agricultural sector, which consumes the majority of water resources.  
Table 6:  Climate Change and Nile flows 
 
Climate Change, °C Change in Precipitation, 
percent  
Change in Nile Flows, 
percent  
 
+4 
-20 -98 
+2 -20 -88 
0 -20 -63 
+4 +20 -68 
+2 +20 +1 
0 +20 +71 
 
Source: (WFP, 2011) 
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Irrigation inefficiency puts Egypt under higher stress; Egypt is one of the countries 
that are under the water poverty line, and it is still using furrow irrigation. This type of 
irrigation is the most practiced in Egypt. And since, climate change is a long-term issue 
that is expected to have enormous effects on Egypt’s water resources. Therefore, the 
Government of Egypt should urgently consider adaptive policies to reduce these ef-
fects. In fact, as shown in table 7, the Ministry of Water Resources and Irrigation in 
2005 designed the National Water Resources Plan to introduce certain measures to be 
taken in that regard. Although this plan has been designed since 2005, farmers, who 
were interviewed by WFP in Upper Egypt, have shown their dissatisfaction with the 
problems of water management, which led to water insufficiency and affect crop pro-
duction. Water mismanagement is still a form of poor irrigation and drainage systems 
that affects soil quality and productivity across Egypt. 
Table 7: The National Water Resources Plan 
1- Physical development of the irrigation system; 
2- Efficient and reliable water distribution; 
3- Better water regulation of water; 
4- Increased crop and livestock productivity and elevated farmers’ income; 
5- Empowerment and involvement of stakeholders; 
6- Conflict resolution among users; 
7- Usage of new technologies; 
8- Reform of canals cross sections to decrease evaporation damages; 
9- Cost recovery systems; 
10- Enhancement of drainage; 
11- Modification of cropping pattern. 
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However, there are not any water management polices that counter the climate 
change effects. The government’s inaction due to a lack of the lack of financial re-
sources to uphold the new technologies and develop new sophisticated systems, as 
Egypt is already suffering from budget deficit and decrees in reserves. ARC’s specialist 
confirmed by stating that “Egypt has a clear political will but without clear policies 
and strategies to well articulate the climate change issue.” Egypt is part of all interna-
tional conventions regarding climate change; also the President in many speeches men-
tioned the climate change clearly. The Government had other priorities than climate 
change at the top of the list due to budget deficits and political instability. Conse-
quently, climate change issues have not yet been given the required attention. The ma-
jority of the respondents agreed that Egypt has no choice but to develop its water re-
sources; the country is under the water poverty line and costly solutions might be the 
only solution to avoid thirst and drought. There is low awareness on the droughts’ risks, 
which Egypt can reach in the near future. At this stage, “no known technology or 
method is able to bring Egypt’s its fertile land back, the land would die and Egyptians 
will lose almost 40 to 50% of their food resources (university professor said)”. For 
these reasons, water resources development and climate change adaptation policies 
adoption are urgent to prevent potential drought and save souls from hunger and thirst.  
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5.6 Technological Advancements and Global Food Security  
As discussed in the literature, Egypt’s food security does not rely only on the 
agricultural sector; it is highly dependent on imports from other countries such as, the 
United States, France, Russia, Brazil, Canada, Australia, and the Netherlands.  Given 
the importance of imports, therefore, we can never separate the food security of Egypt 
from global food security. Egypt imports 40% of its food and 60% of its wheat; it is 
the biggest wheat importer in the world. The United States and Russia are the biggest 
cereal exporters to Egypt, costing approximately $2 billion yearly.  
From the literature and the interviews, we are quite sure that the global food pro-
duction is at risk. And, even the countries Egypt relies on them to provide food are 
facing climate change and food security challenges. Both Russia and the United States 
of America are expected to face a decrease in their crop production. On the long term, 
these countries may not have surplus to export. According to UNDP expert, explained 
during his interview with, “this is the real risk, which fears the whole world. The world 
worries to reach a status where the food production is not enough for the people around 
the globe“. 
However, high hopes among the scientific to solve the current and the future 
hunger and thirsts risks. Current scientific research is working to discover a method of 
water desalination that is cost effective. Desalinized water for drinking can be produced 
in an economically viable way, but desalinized water for irrigation is still very expen-
sive (Bates, 2008). According to UNDP’s environmental specialist, “the whole world 
is waiting for this moment. There will be no food or water issues, we will drink and 
irrigate our lands from seas and oceans.” Genetically engineered climate-resilient 
seeds are another pending breakthrough. There is a big debate in the climate change 
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and food security field over genetically engineered seeds, and experts are divided on 
the pros and cons.  
The world is in a race against time to find a solution to feed people and prevent 
the expected agricultural and food crisis. Due to the urgency of this matter, some sci-
entists and experts around the globe believe that genetically modified organisms 
(GMOs) are our way out.  However, although many experts perceive GMOs as the 
potential solution to climate change and the food insecurity crisis, others are very con-
cerned. Many scientists argue that there is no proof that that seeds increase production 
yields or are more resilient to climate change. Moreover, scientists doubt the new sci-
entific findings and consider them unreliable. Another strong criticism is that seed com-
panies give more attention to commercial seeds such as corn. In fact, rice is the most 
popular meal for the developing world, and the most vulnerable regions.  
For example, the amount of production the GMOs can produce. There was a 
question of sufficiency. There were doubts that these products could reach needy peo-
ple during a food crisis. And, as previously discussed in Chapter 2, “Food security 
depends not only on adequate availability of food, but also and importantly on adequate 
access to food” (Saab, 2015, p. 1). Therefore, there are noticeable efforts in the world 
to face the hunger crisis. This gives Egypt and other developing countries a hope be-
cause technological advancements could positively affect global food security without 
any harm to human’s heath.  
From the above data and the literature review, we can infer that there is a lack of 
awareness on this issue, technological transfer and a lack of cooperation among stake-
holders, which hinders progress. There are many organizations and different stakehold-
ers who are ready to cooperate and increase their efforts in this field; however, Egypt 
lacks a comprehensive legal framework and action plan that coordinate and integrate 
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the efforts of the diverse institutions. Moreover, the role of governments is still classi-
fied as weak in relation to the urgency and seriousness of current environmental prob-
lems, since it is not yet integrated in the legal framework nor well-communicated to 
diverse stakeholders. Like most developing countries, Egypt lacks efficient and strong 
adaptive environmental policies to counter major risks; this deficiency is due to the 
weakness of local government, repression of citizens and civil society, and a lack of 
collective action (Hardoy & Satterthwaite, 1991; Sušnik, 2015).  
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Chapter 6: Conclusions and Recommendations 
6.1 Conclusions 
Climatic predictions have become a reality; the average world temperature is in-
creasing and the world has been witnessing now extreme weather events, which di-
rectly affect the people and their lives. We expect to witness hunger, thirst and de-
stroyed infrastructure in many parts of the world. Not all countries face the same risk; 
developing counties like Egypt are more exposed to the possibility of severe economic 
and serious costs due to climate change. Therefore, adaptation to vulnerabilities is es-
sential to help citizens in developing countries to secure their income, daily activities, 
overcome extreme weather events, and face market changes. As discussed, there are 
many studies have shown that climate change pressures Egypt to face extreme risks, 
especially in the agricultural sector. The main problem lies in the implementation 
framework and the national polices, as there is no evidence that the current agriculture 
and climate change strategy are able to address these stressful factors.  
The case of Egypt is similar to the challenges of other developing countries, as 
UNFCCC (2009) described. Egypt’s economy and food production relies highly on the 
agricultural sector, since 40 % of the labor force is employed in agricultural related 
activities and 60% of its food production comes from agriculture. Egypt is also suffer-
ing from weak institutions, lack of agriculture resources, limited cultivated lands, scare 
water, poor water management, and lack of new technologies. In addition, there is a 
lack of the lack of clear legal and implementation frameworks. However, the case of 
Egypt is more complicated because Egypt depends on irrigation, not rainfall, which 
puts the country in a tougher situation because of its scarce water resources and finan-
cial problems. In addition, the population growth is rapid and nearly 40 percent of the 
57 
population is below the poverty line. Therefore, transformation in the agricultural sec-
tor is vital to meet the growing food demand, protect the people’s livelihood, and con-
front the prospective threats.  
6.2 Recommendations    
UNFCC countries are exerting efforts and learning the best practices to ad-
dress their current gaps and inefficiencies. There is not one recipe for all countries. 
Countries’ priorities differ; some countries focus on mitigation policies, others on ad-
aptation or food production. It depends on the countries’ priorities and the areas that 
need development throughout this study, the importance of both food production and 
agricultural adaptation policies were highlighted due to Egypt’s current needs. All the 
recommendations presented are aligned with Egypt’s deficiencies and UNFCCC stand-
ards concerning to climate change and agricultural sector.  
6.2.1 Primary actions  
1. Building an evidence information base:  
Egypt does not have information system that collects, analyzes, or interprets 
data, with regards to climate change and agricultural sector. Therefore, many decisions 
and policies are based on insufficient evidence. Narrowing the gaps and gathering suf-
ficient data will assist policymakers to design better policies in the country.  Sufficient 
comprehensive information and trusted sources will assist Egypt to maximize its’ ben-
efits and minimize its costs’. Examples for information and data collection and inter-
pretation include:  
 Evaluation of adaptation needs, and the mitigation possible of agriculture. 
 Development of weather, crop, and pest forecasting and mechanisms for data 
collection and distribution of relevant information to farmers. 
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 Improving the agricultural research systems and integrating climate change into 
the current agricultural research programs. 
2. Implementation framework and national polices  
Egypt developed a national strategy to confront the risks of climate change. The 
strategy is built upon best practices; however, there are not any national policies to 
assist in the implementation of this strategy. New national polices should assist adopt-
ing of the strategy and the practices, address the current gap in the agriculture, and 
increase the cooperation among diverse institutions and stakeholders. These policies 
could include both incentives and regulatory measures:  
 Identification of obstacles that could stop farmers from implementing the po-
lices- such as risk aversion is this right term or cultural beliefs - and how to 
tackle them.  
 Identification of policy options and incentives that allow adoption of the new 
national polices, and potential methods to guarantee accomplishment. 
6.2.2 Capacity building   
Improving the capacities of the stakeholders in the agricultural sector would help 
farmers, local communities, and institutions to make use of the existing knowledge, 
best practices, and technologies. Therefore, it is essential to enhance the local capaci-
ties find synonym through creative and innovative methods, such as, establishing field 
schools to teach farmers the new agricultural methods, enhanced use of the mobile 
phones for obtaining weather forecasts, and knowledge management networks. More-
over, enhancing the capacities may be another synonym of the national and local insti-
tutes, such as: the Ministry of Agriculture and Agricultural Research Center would help 
the policy makers to manage programs across diverse sectors and institutions.  
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6.2.3 Technology transfer   
Technology has proved to assist developing countries to work under new climate 
change conditions. It also provides sustainable solutions through integrating new tech-
nologies to agriculture Adopting new technologies would assist Egypt to have, as UN-
FCCC convention suggested (see annex 1):   
 Resistant crop varieties; 
 Efficient water use and improved irrigation systems; 
 Low-density planting, adjustment of sowing dates and crop rotation; 
 Improved drainage; and 
 Integrated pest management. 
6.3 Future possible research   
The available data was not comprehensive enough to analyze all aspects of food 
security; however, it highlighted some of the important issues that require further re-
search. Therefore, further research is needed on many aspects. First, more investiga-
tions are required to analyze the impact of climate change on food accessibility and 
utilization. Also, the degree of which the services offered by government agricultural 
offices benefit workers in the agricultural sector is a potential topic for investigation 
check this sentence something is wrong. Also recommended for future research are 
further interviews with governmental official in different sectors, to assess their level 
of awareness and involvement in climate change and food security issues. 
 
60 
References 
Abul Naga, R. H., Shen, Y., & Yoo, H. I. (2016). Joint hypothesis tests for multidi-
mensional inequality indices. Economics Letters, 141, 138-142. 
doi:10.1016/j.econlet.2016.02.010. Available at: 
http://www.abdn.ac.uk/heru/profiles/r.abulnaga/?publications&rs=50.  
Adams, E. J., Kansopon, J., Weiner, A. J., Chien, D. Y., ... & Walker, C. M. (1999). 
Analysis of a successful immune response against hepatitis C virus. Immunity, 
10(4), 439-449. Available at: http://www.ncbi.nlm.nih.gov/pubmed/10229187.  
Agrawala, S., Bordier, C., Schreitter, V., & Karplus, V. (2012). Adaptation And Inno-
vation: An Analysis of Crop Biotechnology Patent Data. OECD Environment 
Working Papers, (40), 2-39. doi:10.1787/5k9csvvntt8p-en 
Al, W., Orking, G., & Clima, O. 2008. Climate change and food security: a framework 
document. From http://re.indiaenvironmentportal.org.in/files/climate-foodsecu-
rity.pdf. 
Aman, Ayah. (2015). Egypt Nile water pollution on the rise. Retrieved August 19, 2016, 
from http://www.al-monitor.com/pulse/originals/2015/05/egypt-nile-water-pollu-
tion-phosphate-ammonia-fish-drinking.html 
Baramburiye, J., Kyotalimye, M., Thomas, T. S., & Waithaka, M. (2013). Burundi. East 
African agriculture and climate change: a comprehensive analysis. International 
Food Policy Research Institute, Washington, DC. Available at: 
https://ccafs.cgiar.org/sites/default/files/files/rm_prev_2013_Nel-
son_eaf_Kenya_publication.pdf.  
61 
Bates, B., Kundzewicz, Z. W., Wu, S., & Palutikof, J. (2008). Climate change and Wa-
ter: technical Paper VI. Intergovernmental Panel on Climate Change (IPCC). 
Available at: https://www.ipcc.ch/pdf/technical-papers/ccw/frontmatter.pdf.  
Bizikova, L., Robinson, J., & Cohen, S. (2007). Linking climate change and sustainable 
development at the local level. Climate Policy, 7(4), 271-277. Available at: 
https://www.researchgate.net/publication/235818426_Linking_cli-
mate_change_and_sustainable_development_at_the_local_level.  
Boyce, C., & Neale, P. (2006). Conducting in-depth interviews: A guide for designing 
and conducting in-depth interviews for evaluation input (pp. 3-7). Watertown, 
MA: Pathfinder International. 
Brumbelow, K., & Georgakakos, A. (2001). An assessment of irrigation needs and crop 
yield for the United States under potential climate changes. Journal of Geophysical 
Research: Atmospheres, 106(D21), 27383-27405. Available at: http://www.aca-
demia.edu/27916617/An_assessment_of_irrig 
tion_needs_and_crop_yield_for_the_United_States_under_potential_cli-
mate_changes.  
Burton, I., Diringer, E., & Smith, J. (2006). Adaptation to climate change: international 
policy options. Arlington, VA: Pew Center on Global Climate Change. Retreived 
on 4 September 2016. Available at: http://www.c2es.org/docUploads/PEW_Ad-
aptation.pdf.  
CCRIF, “A guide to understanding CCRIF,” online: http://www.ccrif.org  
Conway, D., Krol, M., Alcamo, J. & Hulme, M. (1996). Future availability of water in 
62 
Egypt: the interaction of global, regional and basin scale driving forces in the Nile 
Basin. Ambio 25(5), 336–342. Retrived on 4 September 2016. Available at 
https://www.sciencebase.gov/catalog/item/505399a2e4b097cd4fce69cd. 
Desanker, P. V. (1996). Development of a miombo woodland dynamics model in Zam-
bezian Africa using Malawi as a case study. Climatic Change, 34(2), 279. 
Downing, T. E. (1993). The effects of climate change on agriculture and food secu-
rity. Renewable Energy: An International Journal, 3(4/5), 491. 
Dogondaji, M. B. (2013). Towards Mitigating the Impacts of Climate Change on Food 
Security: A Global Perspective. Academic Journal of Interdisciplinary Studies, 
2(6), 167. 
Easterling III, W. E., Crosson, P. R., Rosenberg, N. J., McKenney, M. S., Katz, L. A., 
& Lemon, K. M. (1993). Paper 2. Agricultural impacts of and responses to climate 
change in the Missouri-Iowa-Nebraska-Kansas (MINK) region. Climatic Change, 
24(1-2), 23-61. 
El-Ramady, H. R., El-Marsafawy, S. M., & Lewis, L. N. (2013). Sustainable agriculture 
and climate changes in Egypt. In Sustainable agriculture reviews (pp. 41-95). 
Springer Netherlands. 
El-Shaer, M. H., Eid, H. M., Rosenzweig, C., Iglesias, A., & Hillel, D. (1996). Agricul-
tural adaptation to climate change in Egypt. In Adapting to Climate Change (pp. 
109-127). Springer New York. 
IPCC. Intergovernmental Panel on Climate Change (Cambridge University Press, Cam-
bridge, 1996) pp. 79–124. 
63 
Economist Intelligence Unit. Egypt Country Report. March 2011. 
EEAA. (2016). Retrieved April 30, 2016, from http://Www.eeaa.gov.eg  
Egypt Human Development Report (2010). Ministry of Planning and UNDP. Retrieved 
on 4 September 2016. Available at: http://hdr.undp.org/sites/default/files/re-
ports/243/egypt_2010_en.pdf 
Egypt National Competitiveness Council. 2009.  Egyptian National Competitiveness Re-
port. Retrieved on 4 September 2016. Available at: 
https://www.oecd.org/mena/competitiveness/44965788.pdf 
Egyptian National Strategy for Climate Change Adaptation in Agriculture, May 2010. 
Retrieved on 4 September 2016. Available at: http://cairoclimatetalks.net/sites/de-
fault/files/Adaptation%20Strategy%20-%20Final%20-%20E.pdf 
Fahim, M. A., Hassanein, M. K., Khalil, A. A., & Abou Hadid, A. F. (2013). Climate 
Change Adaptation Needs for Food Security in Egypt. Nature and Science, 11(12), 
68-74. 
FAO Food Price Index. 2011. http://www.fao.org/worldfoodsituation/wfs-home/food-
pricesindex/en/ 
FAO. 2006. Organic AIMS Profiles. (available at www.fao.org/organicag/frame6-
e.htm). 
Füssel, H. (2007). Vulnerability: A generally applicable conceptual framework for cli-
mate change research. Global Environmental Change Part A: Human & Policy 
Dimensions, 17(2), 155-167. doi:10.1016/j.gloenvcha.2006.05.002 
64 
Gbetibouo, G. A., Ringler, C., & Hassan, R. (2010). Vulnerability of the South African 
farming sector to climate change and variability: An indicator approach. Natural 
Resources Forum, 34(3), 175-187. doi:10.1111/j.1477-8947.2010.01302.x  
GECAFS Online.2015. About GECAFS. Available at: www.gecafs.org/glossary/in-
dex.html#foodsystems. 
Gleick, P. H. (1991). The vulnerability of runoff of the Nile Basin to climate 
changes. Environmental Professional,13(1), 66.  
Government of Egypt. 2008. Egypt Demographic and Health Survey (DHS). 
http://dhsprogram.com/pubs/pdf/PR54/PR54.pdf 
Graft, H. F., Kirchner, I., Robock, A., & Schult, I. (1993). Pinatubo eruption winter cli-
mate effects: Model versus observations. Climate Dynamics, 9(2), 81-93. 
Gregory, P.J., Ingram, J.S.I. & Brklacich, M. 2005. Climate change and food security. 
Transactions of the Royal Society B: Biological Sciences, 360: 2139_2148. 
Hardoy, J. E., & Satterthwaite, D. (1991). Environmental problems of Third World cit-
ies: a global issue ignored?. Public administration and development, 11(4), 341-
361. 
Hay, S. I., Cox, J., Rogers, D. J., Randolph, S. E., Stern, D. I., Shanks, G. D., ... & Snow, 
R. W. (2002). Climate change and the resurgence of malaria in the East African 
highlands. Nature, 415(6874), 905-909. 
Huq, S., ,Burton, I., Lim, B., Pilifosova, O., & Schipper, E. L. (2002). From impacts 
65 
assessment to adaptation priorities: the shaping of adaptation policy. Climate pol-
icy, 2(2-3), 145-159. 
ILO. 2007.   4. Employment by sector. In Key indicators of the labour market (KILM), 
5th edition.  
Intergovernmental Panel on Climate Change (IPCC). 2001. Climate change 2001 syn-
thesis report: a summary for policymakers. Wembley, UK, Intergovernmental 
Panel on Climate Change. (Available at www.ipcc.ch/pub/un/syreng/spm.pdf) 
Intergovernmental Panel on Climate Change (IPCC). Fifth Assessment Report - Climate 
Change 2013. (2013). Retrieved January 20, 2016, from https://www.ipcc.ch/re-
port/ar5/wg1/  
International Federation of Organic Agriculture Movements. 2006. The IFOAM norms 
for organic production and processing, version 2005. Bonn, Germany. Retrieved 
January 20, 2016, from http://www.ifoam.bio/sites/de-
fault/files/page/files/norms_eng_v4_20090113.pdf. 
Jumʻah, S. S. (1997). Environmental policy making in Egypt. University Press of Florida. 
Retrieved January 20, 2016, from http://www.upf.com/book.asp?id=GOMAAF97 
Kaiser, N., & Peacock, J. A., Feldman, H. A. (1993). Power spectrum analysis of three-
dimensional redshift surveys. arXiv preprint astro-ph/9304022. 
Khan, M. A., & Akhtar, M. S. (2015). Agricultural Adaptation and Climate Change Pol-
icy for Crop Production in Africa. In Crop Production and Global Environmental 
Issues (pp. 437-541). Springer International Publishing. Retrieved January 27, 
66 
2016, from https://www.researchgate.net/publication/282566951_Agricul-
tural_Adaptation_and_Climate_Change_Policy_for_Crop_Production_in_Africa 
Kotb, T. H., Watanabe, T., Ogino, Y., & Tanji, K. K. (2000). Soil salinization in the Nile 
Delta and related policy issues in Egypt. Agricultural Water Management, 43(2), 
239-261. 
Kurukulasuriya, P., & Rosenthal, S. (2003). Climate change and agriculture. World Bank 
Environment Department Paper, 91. 
Paramaguru. (2014). Tunisia Recognizes Climate Change in Its Constitution. Retrieved 
September 3, 2016, from http://science.time.com/2014/01/29/tunisia-recognizes-
climate-change-in-its-constitution/ 
Pielke, R. A. (1998). Rethinking the role of adaptation in climate policy. Global Envi-
ronmental Change, 8(2), 159-170. 
Pinstrup-Andersen, P. (2009). Food security: definition and measurement. Food secu-
rity, 1(1), 5-7. 
Polsky, C., & Easterling, W. E. (2001). Adaptation to climate variability and change in 
the US Great Plains: A multi-scale analysis of Ricardian climate sensitivities. Ag-
riculture, Ecosystems & Environment, 85(1), 133-144. 
McCarl, B. A., Musumba, M., Smith, J. B., Kirshen, P., Jones, R., El-Ganzori, A., ... & 
Bayoumi, M. (2015). Climate change vulnerability and adaptation strategies in 
Egypt’s agricultural sector. Mitigation and Adaptation Strategies for Global 
Change, 20(7), 1097-1109. 
67 
McCarthy, J. J. (2001). Climate change 2001: impacts, adaptation, and vulnerability: 
contribution of Working Group II to the third assessment report of the Intergov-
ernmental Panel on Climate Change. Cambridge University Press. 
Midega, C. A., Bruce, T. J., Pickett, J. A., Pittchar, J. O., Murage, A., & Khan, Z. R. 
(2015). Climate-adapted companion cropping increases agricultural productivity 
in East Africa. Field Crops Research, 180, 118-125. 
Mirza, M. M. Q. (2003). Climate change and extreme weather events: can developing 
countries adapt?. Climate policy, 3(3), 233-248. Retrieved on 27 February 2016, 
from: http://www.sciencedirect.com/science/article/pii/S1469306203000524. 
Murdiyarso, D. (2000). Adaptation to climatic variability and change: Asian perspec-
tives on agriculture and food security. Environmental Monitoring and Assessment, 
61(1), 123-131. 
Nachmany, M., Fankhauser, S., Townshend, T., Collins, M., Landesman, T., Matthews, 
and  Setzer, J. (2014). The Globe climate legislation study: a review of climate 
change legislation in 66 countries.  
Nash, Linda L., and Peter H. Gleick. "Sensitivity of streamflow in the Colorado basin to 
climatic changes." Journal of hydrology 125.3 (1991): 221-241. 
Saab, Anne. (2015). Genetically Engineered Climate-Resilient Seeds as a Possible Re-
sponse to Climate Change-Induced Food Shortages. Retrieved August 19, 2016, 
from http://www.afedmag.com/english/ArticlesDetails.aspx?id=117 
Schneider, S. H., Easterling, W. E., & Mearns, L. O. (2000). Adaptation: Sensitivity to 
natural variability, agent assumptions and dynamic climate changes. Climatic 
68 
change, 45(1), 203-221. Retrieved on 4 September 2016, from: http://ste-
phenschneider.stanford.edu/Publications/PDF_Papers/SHSMearns.pdf.  
Smit, B., Pilifosova, O., Burton, I., Challenger, B., Huq, S., Klein, R. J. T., & Yoh, G. 
(2001). Climate Change 2001: Impacts, Adaptation and Vulnerability. Vol. Con-
tribution of the Working Group II to the Third Assessment Report of the Intergov-
ernmental Panel on Climate Change. Cambridge University Press, UK, 877-912. 
Shardul, A., & Samuel, F. (Eds.). (2008). Economic aspects of adaptation to climate 
change costs, benefits and policy instruments: costs, benefits and policy instru-
ments. OECD Publishing. Retrieved from: http://www.adaptacesidel.cz/data/up-
load/2016/03/OECD_2008_Economic-aspects-of-adaptation-to-CC-costs-bene-
fits-and-policy-instruments.pdf 
Sušnik, J., Vamvakeridou-Lyroudia, L. S., Baumert, N., Kloos, J., Renaud, F. G., La 
Jeunesse, I., ... & Fischer, G. (2015). Interdisciplinary assessment of sea-level rise 
and climate change impacts on the lower Nile delta, Egypt. Science of the Total 
Environment, 503, 279-288. Retrieved from: http://www.ncbi.nlm.nih.gov/pub-
med/25017634 
Tenge et al (2013). Wilms tumor survival in Kenya. Journal of pediatric surgery, 48(6), 
1254-1262. Retrieved from: http://knowledge4food.net/wp-content/up-
loads/2014/07/140702_fbkp_report-foodwastage_DEF.pdf.  
Tielens, J., & Candel, J. J. L. (2014). Reducing Food Wastage, Improving Food Secu-
rity?. Food & Business Knowledge Platform. Retrieved on 27 January 2016, from  
http://knowledge4food.net/wp-content/uploads/2014/07/140702_fbkp_report-
foodwastage_DEF.pdf 
69 
Tilman, D., Cassman, K. G., Matson, P. A., Naylor, R., & Polasky, S. (2002). Agricul-
tural sustainability and intensive production practices. Nature, 418(6898), 671-
677. Retrieved from: http://www.nrem.iastate.edu/class/assets/For460-560/His-
tory%20of%20agriculture%20in%20the%20US%20an%20in-
tro,%20Land%20use%20change,%20and/Tilman%20et%20al_2002.pdf. 
UNDP.2016. "Adaptation to Climate Change in the Nile Delta through Integrated 
Coastal Zone Management." Climate Change Project Document. United Nations 
Development Program, 2009. Web. 20 Jan. 2016.  
UNFCCC, Decision 1/CP.16, “The Cancun Agreements: Outcome of the work of the Ad 
Hoc Working Group on Long-term Cooperative Action under the Convention,” 
(29 Nov-10 Dec 2010), Art. II.12. See also: Art. III.E; S.Mason-Case, The Cancun 
Agreements and Legal Preparedness for Climate Change in Developing Countries 
(IDLO-CISDL, 2011). 
UNFCCC. 1992. UN Framework Convention on Climate Change, Article 1. Definitions. 
Available at: unfccc.int/resource/docs/convkp/conveng.pdf 
UNFCCC. 2009. Copenhagen Climate Talks (UNFCCC). New York Times. N.p., 18 Dec. 
2009. From: http://unfccc.int/meetings/copenhagen_dec_2009/meeting/6295.php. 
UNFCCC. 2006. Climate change research achievements and challenges: priority goals 
for WCRP. Retrieved from: http://unfccc.int/re-
source/webcast/sb24/templ/ovw_str_sbi_english.html.  
Verner, D. (2012). Adaptation to a changing climate in the Arab countries: a case for 
adaptation governance and leadership in building climate resilience. World Bank 
70 
Publications. Retrieved from http://documents.worldbank.org/cu-
rated/en/740351468299700935/Adaptation-to-a-changing-climate-in-the-Arab-
countries-a-case-for-adaptation-governance-and-leadership-in-building-climate-
resilience 
WFP. Country programme - Egypt (2011). Egypt: World Food Programme. Retrieved 
from: https://www.wfp.org/countries/egypt.  
Wisner, B., Blaikie, P., Cannon, T., & Davis, I. (2004). At Risk: Natural Hazards. Peo-
ple’s Vulnerability. Retrieved from: http://www.prevention-
web.net/files/670_72351.pdf.  
WMO side-event at the 24th Session of UNFCCC/SBSTA. Available at: unfccc.meta-
fusion.com/kongresse/SB24/templ/ply_sideevent.php?id_kongresssession=168 
&player_mode=isdn_real&language=floo 
Wodon, Q., Liverani, A., Joseph, G., & Bougnoux, N. (Eds.). (2014). Climate change 
and migration: evidence from the Middle East and North Africa. World Bank Pub-
lications. Available at: http://documents.worldbank.org/cu-
rated/en/748271468278938347/Climate-change-and-migration-evidence-from-
the-Middle-East-and-North-Africa.  
World Bank Group (Ed.). (2012). World Development Indicators 2012. World Bank 
Publications. Available at: http://data.worldbank.org/products/wdi.  
Yates, D. N., & Strzepek, K. M. (1998). Modeling the Nile Basin under Climatic 
Change. Journal of Hydrologic Engineering, 3(2), 98.   
71 
Annex 1:  Tables and Figures 
Table 8: African farmers perception of climate change 
 
 
Source: (Gbetibouo, 2009).  
Table 9: African farmers perception of climate change 
 
 
Source: (Gbetibouo, 2009). 8 
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Table 10: Temperature data from the Egyptian Meteorological Authority over 40 
years. Source: (WFP, 2011) 
Zone  Governorate  Mean Temperature  
Lower Egypt  Alexandria  20.2 °C 
Port Said 20°C 
Behera  20.7°C 
Damietta  20.2°C 
Kafr El Shiek  19.2°C 
Gharbia 20.4°C 
Dakahlia  20.9°C 
Sharkia  20.7°C 
Monofia  21.2°C 
Qualiobia  21.1°C 
Ismailia  20.4°C 
MEAN  20.48°C 
Middle Egypt  Giza  20.5°C 
Beni Suef 21.5°C 
Fayoum  22°C 
Menia  21.1 °C 
MEAN 21.28°C 
Southern (Upper) Egypt  Assuit  22.9°C 
Sohag  22.9°C 
Qena (and Luxor)  24.9°C 
Aswan  26.9°C 
MEAN  24.4°C 
 
Figure 2: Scenarios of changes in Nile flows 
 
Source: (Strezpek et Al., 2001) 
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Table 11: Technology Needs Identified by Developing Countries 
 
 
Source: (UNFCCC, 2009) 
 
 
Figure 3: Needs Identified by Developing Countries 
 
Source: (UNFCCC, 2009) 
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Annex 2: Interview Questions 
Basic Information:  
Position: _________________________________  
Organization: _____________________________  
Years in Current Position: ____________________  
Years in Current Organization: ________________  
Date of Interview: __________________________  
1. What areas are worst hit?  
2.  Is this a security issue? 
3. What are the current adaptation policies and strategies?  
4. Which of them do you think are the most effective? 
5. To what extent are we ready to face climate change? 
6. How can NGO and other organization help the government? 
7. What policies could we implement or change to help reduce the negative impact that 
climate change has had on water & food supply? 
8. Do you think that hybrid crops are the best way to counteract the increasing occur-
rence of droughts, floods, etc.?  
9. What are some alternatives?  
10. Do we have any positive outcomes from climate change? 
11. How does this relate to other security issues?  
12. Do you think people can fight over resources in the near future? 
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Table 3: List of respondents 
International organizations  
Environment Specialist, Assistant Resident Representative, UNDP. 
National Program Coordinator, WFP. 
Regional Program Officer for Disaster Risk Management and Climate Change, World 
Food Program. 
Government  
Soil Science, Irrigation and Water Management specialist, Agricultural Research Cen-
ter, Egypt.  
Water Requirements and Field Irrigation Research Department Soils, Water and Envi-
ronment Research Institute, Agricultural Research Center. 
Civil Society: Private sector, Non-governmental agencies, and academia 
Director of a national pesticides company. 
Vice president of a well-known real estate company, which works on the construction 
of huge projects on the North Coast. 
Founder of the Water Institute for Nile. She works, as well, as an Environmental Con-
sultant, consulting for organizations including the International Finance Corporation 
(IFC), GIZ, UNDP, and the UNFCCC. She has been engaged in the UNFCCC interna-
tional climate change negotiations for the last 5 years focusing on climate change.  
Assistant professor, Environmental Specialist, engineering department, Arab Academy, 
Cairo.  
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PHD student, Environmental issues, Egypt.  
Communication associate, International Organization, Cairo.  
University graduate, Sustainable Development, Alexandria. 
 
 
Coding System:  
Themes Description  Evidence from the Data 
Risks of climate change on 
the agriculture.  
  
National policies and im-
plementation framework 
  
Institutional capacities    
Stakeholders cooperation   
The possibility to reduce 
climate change impact on 
the agricultural sector. 
  
 
 
 
 
